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Abstract 

Goal, Scope and Background. Procurement in public and non¬ 
public organisations has the potential to influence product de¬ 
velopment towards more environmentally friendly products. This 
article focuses on public procurement with procurement in Swed¬ 
ish defence as a special case. In 2003, public procurement in 
Sweden was 28% of the GDP. In the Swedish defence sector the 
amount was 2% of the GDP. The total emissions from the sec¬ 
tor were of the same order of magnitude as from waste treat¬ 
ment (2% of Sweden's emissions). According to an appropria¬ 
tion letter from the Ministry of Defence in 1998, the Swedish 
Armed Forces (SAF) and the Swedish Defence Materiel Admin¬ 
istration (FMV) are required to take environmental issues into 
consideration during the entire process of acquiring defence 
materiel. Environmental aspects are considered today, but with¬ 
out a life-cycle perspective. 

The aims of this article are to recommend suitable tools for 
taking environmental concerns into account, considering a prod¬ 
uct’s life-cycle, in the procurement process for defence materiel 
in Sweden; to make suggestions for how these tools could be 
used in the acquisition process; and to evaluate these sugges¬ 
tions through interviews with actors in the acquisition process. 
The procurement process does not include aspects specific to 
Swedish defence, and it is therefore likely to be comparable to 
processes in other countries. 

Methods.The method involved a study of current literature and 
interviews with various actors in the acquisition process. The 
life cycle methods considered were quantitative Life Cycle As¬ 
sessments, a simplified LCA-method called the MECO method 
and Life Cycle Costing (LCC). 

Results and Discussion. Methodology recommendations for 
quantitative LCA and simplified LCA are presented in the arti¬ 
cle, as well as suggestions on how to integrate LCA methods in 
the acquisition process. We identified four areas for use for LCA 
in the acquisition process: to learn about environmental aspects 
of the product; to fulfil requirements from customers; to set 
environmental requirements and to choose between alternatives. 
Therefore, tools such as LCAs are useful in several steps in the 
acquisition process. 

Conclusion. From the interviews, it became clear that the actors 
in the acquisition process think that environmental aspects should 
be included early in the process. The actors are interested in 
using LCA methods, but there is a need for an initiative from 
one or several of them if the method is to be used regularly in 
the process. Environmental and acquisition issues are handled 


with very little interaction in the controlling and ordering or¬ 
ganisation. An integration of environmental and acquisition parts 
in these organisations is probably needed in order to integrate 
environmental aspects in general and life-cycle thinking in par¬ 
ticular. Other difficulties identified are costs and time constraints. 
Recommendation and Perspective. In order to include the most 
significant aspects when procuring materiel, it is important to 
consider the whole life-cycle of the products. Our major recom¬ 
mendation is that the defence sector should work systematically 
through different product groups. For each product group, 
quantitative, traditional LCAs or simplified LCAs (in this case 
modified MECOs) should be performed for reference products 
within each product group. The results should be an identifica¬ 
tion of critical aspects in the life-cycles of the products. The 
studies will also form a database that can be used when making 
new LCAs. This knowledge should then be used when writing 
specifications of what to procure and setting criteria for pro¬ 
curement. The reports should be publicly available to allow re¬ 
views and discussions of results. To make the work more cost- 
effective, international co-operation should be sought. In addi¬ 
tion, LCAs can also be performed as an integrated part of the 
acquisition process in specific cases. 


Keywords: Acquisition; defence materiel; integrated product 
policy; life cycle costing (LCC); life cycle management (LCM); 
MECO-method (simplified LCA-method); public procurement 


Introduction 

Most products in society generate environmental impacts in 
all phases of their life-cycle, as they consume raw materiels 
and energy, release emissions and produce waste. In some 
countries there is a statutory responsibility for producers to 
prevent environmental impacts from certain products. Nev¬ 
ertheless their customers, e.g. the procuring organisation, 
can be a considerable driving force for more environmen¬ 
tally friendly products through their choice of and require¬ 
ments for products. By requiring that products meet certain 
environmental criteria the procuring organisation has the 
opportunity to influence products so that they are more en¬ 
vironmentally friendly. However, a number of obstacles make 
it difficult for procurement to happen in a way that exerts 
environmentally friendly influences. For example, environ¬ 
mental requirements in public procurement are not always 
stipulated (Swedish EPA 2005, Jonsson 2004) or formulated 
in a sufficient way (Faith-Ell 2005, Jonsson 2004). The pos- 


200 


Int J LCA 11 (3) 200 - 208 (2006) 

© 2006 ecomed publishers (Verlagsgruppe Huthig Jehle Rehm GmbH), D-86899 Landsberg and Tokyo • Mumbai • Seoul • Melbourne • Paris 













Life Cycle Management 


Life Cycle Approach in the Procurement Process 


sibility of taking environmental issues into consideration 
when procuring materiel can be limited by lack of reliable 
information about the environmental characteristics of the 
product or service (OECD 2000). Different types of tools 
can contribute some knowledge and thereby facilitate the 
choice of environmentally preferable products, e.g. eco-la¬ 
bels, guidelines, checklists and tools for environmental as¬ 
sessment. When stipulating environmental requirements it 
is important to have a life-cycle perspective, in order not to 
miss essential aspects in the life of products (e.g. COM 2001a, 
2003). Therefore, it is important that the supporting tool 
also has a life-cycle perspective. It is stated in COM (2003) 
that Life Cycle Assessments (LCAs) are important support 
tools since they are the best (currently available) frameworks 
for assessing environmental impacts from products. 

Use of LCA-based approaches in procurement is limited to¬ 
day (Baumann and Tillman 2004) and there are few publi¬ 
cations on LCA and procurement, and even fewer on LCA 
and public procurement. The current scientific literature on 
environmental procurement mostly covers marketing, such 
as environmental labelling (e.g. Baldo et al. 2002), or use of 
environmental management systems (Chen 2005). The 
present paper contributes new aspects to the current scien¬ 
tific literature, since the focus is the use of Life Cycle Assess¬ 
ments in public procurement, with procurement in Swedish 
defence as a special case. The considered procurement proc¬ 
ess does not include aspects specific to Swedish defence, and 
therefore it is likely to be comparable to processes in other 
countries. In 2003, public procurement in Sweden was 28% 
of the GDP (SCB 2004). In the Swedish defence sector the 
amount was 2% of the GDP (Finnveden et al. 2002). The 
total emissions (direct and indirect emissions) from the sec¬ 
tor were of the same order of magnitude as from waste treat¬ 
ment (2% of Sweden's emissions) (Finnveden et al. 2002, 
Finnveden et al. 2005). This illustrates that military pro¬ 
curement deserves to be taken as seriously as an environ¬ 
mental impact as waste treatment. 

Today the environmental demands on all activities in soci¬ 
ety are increasing; the defence sector is not an exception. In 
Sweden, environmental demands on the defence sector, for 
example, are given in the sectoral responsibility and appro¬ 
priation letters from the Government. There is a rising need 
to evaluate and to limit the effects that defence activities 
and materiels used in defence have on the environment. 
Defence materiel covers a wide range of different products, 
such as plants, animals, food, refrigerators, office supplies, 
computers, medicine, tools, engines, GPS, ammunition, fur¬ 
niture, clothes, chemicals, vehicles, aeroplanes, ships, boats, 
and tanks. The materiel includes both products developed 
especially for defence purposes (e.g. ammunition, tanks) and 
products used in other sectors (e.g. computers, tools). For 
the first type of product, the actual production process is 
sometimes a part of the acquisition process and is carried 
out in dialogue with the defence authorities and the indus¬ 
try. Working with environmental issues of defence materiel 
sometimes provokes reactions. However, it can be noted 
that for some products, e.g. ammunition, only about 5% of 
these products are actually used during practice in Sweden 
(Hagvall, pers. comm.). The remaining 95% are sent for 


destruction after storage. According to an appropriation 
letter from the Ministry of Defence in 1998, the Swedish 
Armed Forces (SAF) and the Swedish Defence Materiel Ad¬ 
ministration (FMV) are required to take environmental con¬ 
siderations into account during the whole process of ac¬ 
quiring defence materiel (SAF 2001). Environmental aspects 
are considered today, but without a life-cycle perspective. 
The importance of taking environmental issues with a life- 
cycle perspective into consideration, however, has been 
stressed by both SAF and FMV. 

This article presents a part of a larger project. The overall 
aim of the project is to make suggestions on how to give 
consideration to environmental matters with a life-cycle per¬ 
spective in the acquisition process of defence materiel in Swe¬ 
den. Various parts of the project have been to: review and 
analyse simplified tools for taking environmental considera¬ 
tions into account (Byggeth and Hochschorner 2005); com¬ 
pare and evaluate methods for simplified Life Cycle Assess¬ 
ment (Hochschorner and Finnveden 2003a); and to make 
an LCA study of a military materiel (Hochschorner et al. 
2005). The work presented here considers the last three parts 
of the project: to recommend suitable tools for environmen¬ 
tally preferable procurement of defence materiel in Sweden; 
to make suggestions for how these tools could be used in the 
acquisition process; and to evaluate these suggestions through 
dialogue with actors in the acquisition process. 

Terminology. In the literature the terms acquisition, procure¬ 
ment and purchasing are used. The term 'acquisition proc¬ 
ess' is used here to describe the process of acquiring defence 
materiel. This process includes a phase called 'procurement'. 
'Procurement' is used to describe the phase in the acquisi¬ 
tion process where the materiel is bought (where 'materiel' is 
materiels, services and equipment) and also as a more general 
term than acquisition. In order to distinguish between the 
different terms, the term purchasing is omitted here. 

1 Study Method 

The method consisted of literature studies and interviews 
with different actors in the acquisition process. Literature 
studies included literature on public procurement, procure¬ 
ment in defence, and literature on strategies for integrating 
environmental considerations into procurement. Based on a 
study of the literature, a preliminary suggestion on how to 
integrate environmental considerations with a life-cycle per¬ 
spective in the Swedish defence was made (Hochschorner 
and Finnveden 2003b). Interviews were carried out with 
personnel from environmental and/or procurement units at 
the Ministry of Defence, SAF, FMV and three defence in¬ 
dustries, in order to evaluate our preliminary suggestions 
and to better understand their roles in the acquisition proc¬ 
ess. The interview questions are included in Hochschorner 
and Finnveden (2004). The interviews led us to our final 
proposals, presented in this article. For the final suggestions, 
experiences from the LCA study on a military product were 
also used in the process. The LCA study was done on a pre¬ 
fragmented high explosive shell grenade, using both a tradi¬ 
tional quantitative LCA and a simplified LCA. The results 
are presented in Hochschorner et al. (2005). 
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2 Procurement 

2.1 Procurement in public organisations 

Procurement is when products or services are bought, leased 
or rented. This occurs in both public and private organisa¬ 
tions. Due to differences in laws and regulations, procure¬ 
ment in public organisations and the possibility to take envi¬ 
ronmental considerations into account is somewhat different 
from that in non-public organisations. Some of the other dif¬ 
ferences from non-public organisations are (OECD 2000): 

• Public procurement involves many participants in the 
decision, e.g. the use of the product or service may be in 
a different organisation from the procuring organisation. 

• Considerable quantities may be involved. 

• The process is highly structured and formalised. 

Contracting should be a result of a competitive tendering 
procedure, starting with a call-for-tender. The call-for-ten- 
der includes specifications on bidders and products and can 
be open or restricted. Requirements on the products or serv¬ 
ices are entered in the tendering specifications, which also 
should include criteria for selection and award of the con¬ 
tract. Selection criteria must be based on the economic ca¬ 
pability of the bidders and/or technical specifications. These 
are used to screen bids in a first review process. Environ¬ 
mental requirements can be formulated as part of the tech¬ 
nical requirements in the call for tenders (The European 
Green Purchasing Network 2003). 

2.2 Strategies for integrating environmental considerations 
into procurement 

Public procurement in the European Union (EU) over a cer¬ 
tain threshold is controlled by EU directives. The main op¬ 
portunities for environmentally preferable public procure¬ 
ment are when deciding on the subject matter of a contract. 
These decisions are not covered by the rules of the public 
procurement directives, but are covered by the Treaty rules 
and principles on the freedom of goods and services, nota¬ 
bly the principles of non-discrimination and proportional¬ 
ity. Contracts that are not covered by the directives have a 
considerably larger freedom to impose desirable require¬ 
ments. In such cases, the procurement authorities are free to 
impose requirements and define conditions that go beyond 
what is possible under the public procurement directives 
(COM 2001a). 

The Commission of the European Communities has issued 
an interpretative communication on the possibilities for in¬ 
tegrating environmental considerations into public procure¬ 
ment (COM 2001a), on which this description of environ¬ 
mental consideration in public procurement is based. Contracts 
that are covered by the directives have two options for award¬ 
ing the contract: the lowest price and the most economically 
advantageous tender. For the latter, the principle of non¬ 
discrimination has to be observed and the criteria applied 
must generate an economic advantage for the contracting 
authority (COM 2001a). It is possible to include prescrip¬ 
tions of primary materiels, production process, ECO-labels 
and use of variants in the technical specification, in cases 


where the subject matter of the contract may not be suffi¬ 
ciently precise and clear to all parties concerned. Such in¬ 
dications must be non-discriminatory and must always be 
accompanied by the terms 'or equivalent'. Economic con¬ 
siderations can include aspects of environmental protec¬ 
tion, for instance the energy consumption of a product 
(COM 2001a). 

Costs incurred during the life-cycle of a product which will 
be borne by the contracting authority may be taken into 
account in the assessment of the most economically advan¬ 
tageous tender. When evaluating tenders, a procurement 
organisation can also take into account costs for treatment 
of waste or recycling. As a general rule, externalities are not 
borne by the procurer of a product or service, but by the 
society as a whole and therefore do not qualify as award 
criteria. The Commission notes in this respect that contract¬ 
ing authorities retain the ability to take environmental con¬ 
sideration linked to eventual occurrence of external costs 
into account when defining the subject matter of a contract 
or when imposing conditions relating to the execution of 
the contract (COM 2001a). 

Various strategies or means are available for integrating en¬ 
vironmental considerations into procurement. Examples in¬ 
clude choosing products with eco-labels, requiring that the 
suppliers have Environmental Management Systems (EMS) 
or using various tools depending on circumstances. Tools 
can be used in two different ways for procurement purposes, 
so-called supplier selection or product selection (Baumann 
and Tillman 2004). In supplier selection, suppliers are com¬ 
pared. In product selection, tools can be used to analyse and 
compare products and thereby choose the supplier. In this 
article a product selection approach considering the life-cy¬ 
cles of products was assumed. If the former approach had 
been assumed, our suggestions would have been different. 

Life Cycle Assessments are considered here, since these ana¬ 
lyse products and have a life-cycle perspective. Since acqui¬ 
sition of defence materiel can include the actual production 
of the materiel to be bought, it is important to use a tool 
that can also give guidance for environmentally preferable 
production and that considers the whole life-cycle of the 
product. LCAs have previously been used for procurement 
purposes. For example, the use of LCA for building materiels 
is described in Baldo et al. (2002) and Lippiat and Boyles 
(2001). Baldo et al. (2002) use LCA to find criteria for eco¬ 
labels. In Lippiat and Boyles (2001), a tool combining LCA 
and LCC for measuring environmental performance of build¬ 
ing products is described. 

2.3 Acquisition in Swedish defence 

Acquisition in Swedish defence is an example of public pro¬ 
curement. The acquisition process is defined here in seven 
steps: studies, development, procurement, production, op¬ 
eration, phasing out and disposal, as described below. The 
description of the process is based on several sources (SAF 
1997, OECD 2000, Defense Acquisition University 2001) 
and information from actors in the acquisition process. 
Materiel can be bought in the form of ready-made prod¬ 
ucts, so-called direct procurement, or products that are de- 
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veloped as part of the acquisition process, so-called step-by- 
step procurement (SOU 2001). Step-by-step procurement is 
a special case of procurement, since it includes the actual 
production process. Direct procurement does not include 
development and production and can be seen as a more gen¬ 
eral procurement process. 

The main actors in the Swedish acquisition process are: the 
Swedish Government (the Ministries of Defence, Finance 
and Foreign Affairs), which control the acquisition by ap¬ 
propriation letters, the Swedish Armed Forces (SAF), which 
order and use the materiel, the Swedish Materiel Acquisi¬ 
tion Agency (FMV), which procures the materiel, and in¬ 
dustry, which produces the materiel. 

Step 1 - Studies. The first step is called studies. In this phase 
the procurement agency (FMV) is given an assignment of 
what to procure from SAF. General procurement require¬ 
ments (environmental requirements included) are set in this 
step and further developed in later steps. The requirements 
on the product are developed in cooperation between FMV 
and SAF during the process, up to the procurement of the 
product (Wendel, pers. comm.). 

Step 2 - Development. The second step includes design, de¬ 
velopment and tests of the materiel. Requirements on the 
product are further developed in this step. Development and 
tests are carried out by the industry, partly on behalf of FMV, 
partly as improvement strategies for the industry (Kinell, 
pers. comm.). When the product already exists on the mar¬ 
ket, development is not included in the acquisition process. 

Step 3 - Procurement. The procurement step consists of three 
main activities: 

• Selection: setting of criteria, invitation and supplier se¬ 
lection, proposal or offer application, and evaluation. 
The requirements developed during the second step are 
used in this phase. 

• Contracting: The supplier(s) is (are) chosen and the 
agreement(s) is (are) made. 

• Ordering: FMV orders the materiel from the industry. 


Stept 4 - Production. The industry produces the materiel 
systems. FMV ensures that the materiel is delivered to their 
customer, SAF. 

Step 5 - Operation. This step is the actual use phase and 
includes maintenance and support. During operation, the 
materiel is normally stored, used during practice, or used 
during international operations. The main responsibility for 
support and maintenance is on the Armed Forces. 

Step 6 - Phasing Out. When the materiel is not going to be 
used any more, it is phased out of SAF's operation. FMV 
has the main responsibility for guaranteeing that this is done. 

Step 7 - Disposal. The last step is the disposal step, where 
the materiel is recycled or sold. FMV has the main responsi¬ 
bility in the disposal phase. 

3 Integrating Life Cycle Methods into the 
Acquisition Process 

By life cycle methods we mean methods considering a prod¬ 
uct's life-cycle. Three methods are considered in this study: 
quantitative LCA, a simplified LCA method called the 
MECO method and Life Cycle Costing (LCC). 

The term 'life-cycle' is used to indicate different things in 
LCA, LCC and when describing the life of a product in the 
acquisition process. For the sake of clarity, these differences 
are illustrated in Fig. 1. In LCA, the term life-cycle includes 
the mining of raw materiels, production, use and disposal 
of a product (i.e. from cradle to grave (ISO 1997), see the 
dashed line in Fig. 1). A different life-cycle is often used in 
LCC. In Woodward (1997), the following explanation of 
the life-cycle in LCC is made: "LCC of a physical asset be¬ 
gins when its acquisition is first considered, and ends when 
it is finally taken out of service for disposal or redeployment 
(where a new LCC begins)." For defence materiel in par¬ 
ticular, research and development costs are often also in- 



Fig. 1 : Life-Cycles. The steps are examples and simplifications of what can be included (based on discussions with M. Overcash). The unbroken line describes 
typical system boundaries for LCC, the dashed line describes typical system boundaries for LCA and the dotted line typical boundaries for life length 
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eluded. This is illustrated by the unbroken line in Fig. 1. The 
actual time the product is used can be called the life length 
of the product (FMV 2002) and comprises the phases from 
procurement to disposal (see the dotted line in Fig. 1). 

LCAs are not used today in the Swedish defence sector, but 
LCC is used to some extent as a basis for general procure¬ 
ment requirements, decisions on modifications or reconstruc¬ 
tions, for choosing supplier and for evaluation of offers (FMV 
2002). In the methodology used (FMV 2002) environmen¬ 
tal costs are not included. There are different attempts to 
include environmental costs in LCC (see for example CWRT 
(2000) and Senthil et al. (2003)). Different types of environ¬ 
mental costs can be included in an LCC (e.g. direct, indi¬ 
rect, and external costs), using different monetisation meth¬ 
ods. For one group of costs (the external costs) there are a 
large number of methods available for estimating them 
(Turner et al. 1994, Bocksteal et al. 2000). These methods 
also correspond to different types of external costs. A dis¬ 
cussion is therefore necessary concerning which types of LCC 
are of interest and whether external costs are of interest, 
what type of external values should be included and which 
methods should be used to calculate them. 

Experiences from LCAs of defence materiel are limited. 
However, it seems as though standard LCA methodology 
(ISO 1997,1998,2000a,b) and the recent handbook on LCA 
(Guinee et al. 2002) are also appropriate for LCAs on de¬ 
fence materiels (Hochschorner et al. 2004). There are, how¬ 
ever, some aspects which may involve differences between 
military and non-military products. The use of defence ma¬ 
teriel in war situations presents extraordinary difficulties 
for an LCA. Another difference concerns the type of 
materiels and chemicals used. Defence equipment may use 
specialized materiels and chemicals for which it is difficult 
to find data for the inventory analysis as well as the impact 
assessment steps. This was the case with our study (Hoch¬ 
schorner et al. 2004). Another difference concerns the ex¬ 
posure situation, which may be different to that for a nor¬ 
mal consumer product. Defence materiel can also be stored 
and used over a very long time period, compared to many 
normal consumer products. 

Since a quantitative LCA can be very time-consuming, it 
can be useful to perform a more simplified LCA study in the 
procurement process. There are a large number of simpli¬ 
fied LCA-methods, see for example reviews in Christiansen 
(1997), Graedel (1998), Todd and Curran (1999) and Johans¬ 
son et al. (2001). Two simplified LCAs, the Environmen¬ 
tally Responsible Product Assessment Matrix (Graedel and 
Allenby 1995) and the MECO method (Wenzel et al. 1997), 
were evaluated in an earlier project (Hochschorner and 
Finnveden 2003a) in order to find a suitable method for use 
in Swedish defence. These two methods were chosen since 
they are well documented and fundamentally different. The 
evaluation resulted in a recommendation to use the MECO 
method as a parallel complement, and/or as a pre-study to a 
traditional LCA (Hochschorner and Finnveden 2003a). 

The name MECO comes from the first letter of the four 
categories (Materiel, Energy, Chemicals and Others) con¬ 
sidered in the method. The method focuses on the life-cycle 


stages of materiel supply, manufacture, use, disposal and 
transport of the product. The original MECO method was 
developed by The Danish Institute for Product Development 
and dk-TEKNIK in co-operation with a larger Danish project 
and is described in Wenzel et al. (1997), Wenzel (1998) and 
Pommer et al. (2001). A modification of the method for use 
in the Swedish defence sector is described in full in Hoch¬ 
schorner and Finnveden (2004). The main differences from 
the original MECO method are the use of the thermody¬ 
namic approach (Finnveden and Ostlund 1997) for charac¬ 
terisation of energy and materiel, using the so-called 50/50 
method (Lindfors et al. 1995) for allocation, in the case of 
open-loop recycling, and using other lists (FMV 2003, 
Kemikalieinspektionen 2004, Nordic Council of Ministers 
2004) for classification of Chemicals. In Pommer et al. 
(2001), there is a recommendation that all energy consump¬ 
tion be calculated as oil consumption. Instead, we recom¬ 
mend presenting renewable energy as renewable, when such 
is used, since the environmental impacts from renewable and 
non-renewable are different. More detailed descriptions and 
justifications for them are described in Hochschorner and 
Finnveden (2004). 

Our previous studies have shown that the results from an 
MECO study complement a quantitative LCA by generat¬ 
ing more information on the environmental and hazard risks 
of the substances and by the inclusion of qualitative infor¬ 
mation (Hochschorner and Finnveden 2003a). The assess¬ 
ment can identify critical aspects of the product, which is 
useful when deciding on environmental requirements for 
procurement. Another advantage of the MECO method is 
that the data needed to perform the analysis are not produc¬ 
tion-specific. This makes it easier for the procuring organi¬ 
sation to collect the required data. 

The MECO method is useful as a stand-alone tool, but also 
as a pre-study and as a complement to a quantitative LCA. 
In the latter case we recommend that the analysis focus on 
the categories Chemicals and Others, since these categories 
generate information that is complementary to a quantita¬ 
tive LCA (as shown in Hochschorner and Finnveden 2003a). 
The chemicals included should be the same cradle-to-gate 
data used in the quantitative LCA (Hochschorner and Finn¬ 
veden 2004). In this case it is not necessary to divide the 
chemicals into the life-cycle stages in the original MECO 
method, since the quantitative LCA will provide a presenta¬ 
tion of chemicals in that way. The focus should he on classi¬ 
fying them according to their toxicological effects. 

4 Results 

4.1 Life Cycle Assessment in the acquisition process 

Life Cycle Assessments, simplified or quantitative, can be used 
in different ways in the acquisition process. The study can be 
ordered, made and used by different actors in different phases 
of the acquisition process. We have identified the following 
four areas for use of LCA in the acquisition process: 

• Learning about environmental aspects of the product 
(useful for the user (here, SAF), procuring organisation 
(here, FMV) and the producer (here, industry)). 
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• Fulfilling requirements from customers (useful for the 
procuring organisation and the producer), 

• Setting environmental requirements (useful for the user, 
procuring organisation and producer) 

• Choosing between alternatives (useful for the user, pro¬ 
curing organisation and the producer). 

The choice of method depends on different factors, such as 
the economy, time, type of product, and need for informa¬ 
tion. A major difference between traditional LCAs and sim¬ 
plified LCAs such as MECO is that the former is more suit¬ 
able when choosing between alternatives, since a quantitative 
dimension is needed in order to compare. Simplified LCAs 
can primarily be used for identifying critical aspects (Hoch- 
schorner and Finnveden 2003a). This latter function is of 
relevance in the acquisition process and the MECO method 
can be useful when identifying critical aspects and setting 
requirements. When procuring materiel that is developed 
especially for the customer, a quantitative LCA to acquire 
knowledge of the life-cycle environmental impact of the prod¬ 
uct may be useful. If the product resembles a product for 
which an LCA has been performed, the existing LCA can be 
adjusted for the new product or the LCA data can be used 
in an MECO analysis. When the MECO method is used 
mainly as a complement to a quantitative LCA, the analysis 
should be made in the same steps as the quantitative LCA. 

It would be advantageous if LCAs could be performed dur¬ 
ing the actual acquisition process, so the information could 
be used directly. But, since it can be too time-consuming or 
too expensive to perform a quantitative LCA, it can be use¬ 
ful to use data from existing LCAs. We have two sugges¬ 
tions on how to use LCAs in Swedish defence. The sugges¬ 
tions are results from the interview-based evaluation of the 
preliminary suggestions. One suggestion is to make LCAs 
on reference products, and use data from these studies in 
the acquisition process. The other suggestion is to make LCAs 
during the acquisition process. In both cases the LCA re¬ 
ports should be publicly available to allow reviews and dis¬ 
cussions of results. To make the work cost-effective, inter¬ 
national co-operation should be sought. 

The reference products should, in some sense, be typical 
examples of products in different product groups, for ex¬ 
ample vehicles, ammunition and clothes. Definitions of prod¬ 
uct groups should be made by FMV and SAF in collabora¬ 
tion. Quantitative, comprehensive LCAs or simplified LCAs 
(in this case, modified MECOs) should be performed for 
reference products within each product group. 

The results should be an identification of critical aspects in 
the life-cycles of the products. Since many parts of the prod¬ 
ucts in the same product group can be the same or similar 
(e.g. the same metals in a group of vehicles) the results will 
form a database that can be used when making new analy¬ 
ses. The analyses should preferably be made with quantita¬ 
tive LCAs, in order to get an extensive database. The analy¬ 
sis can also be complemented with an MECO assessment. 
The database can then be used when performing a new LCA 


or an MECO assessment, when writing specifications of what 
to procure and when setting up environmental requirements. 

LCAs can also be performed and used during the acquisi¬ 
tion process. This is preferably done using data from LCAs 
on reference products. Performing a quantitative LCA or an 
MECO assessment in the acquisition process is preferably 
done in the study phase, since it is easier to influence the 
product and production early in the process. However, the 
product will frequently not be specified in sufficient detail 
to allow a detailed LCA early in the process. It may there¬ 
fore be necessary to complete or perform the analysis later 
in the process, e.g. in the Development or Procurement step. 

Data from quantitative LCAs can be used to facilitate a 
choice between different alternatives, for example materiels 
and processes, in the steps Studies, Development, Produc¬ 
tion, Operation and Disposal. The MECO assessment iden¬ 
tifies environmentally critical aspects in the product’s life; 
this information is useful when developing products in an 
environmentally preferable way. When using LCAs in the 
procurement step, a distinction can be made between two 
cases: 

a) Setting up requirements 

b) Choosing between suppliers 

LCAs can be used for setting up requirements. However, it 
is not likely that LCAs can be used today for choosing be¬ 
tween different suppliers. This is because it is not likely that 
the suppliers can provide the relevant information in this 
step, because of the time constraints during the procurement 
and because of the regulations for public procurement. In 
identifying critical aspects of products, it can be relevant to 
ask suppliers for specific information in this step, e.g. en¬ 
ergy use and materiels. 

A quantitative LCA or an MECO can also be performed in 
the Disposal step, to analyse different disposal strategies. 

4.2 The actors' point of view 

Interviews. The interview findings are presented in order to 
show how the preceding suggestions fit in with the real-life 
procurement process. 

The industry. Personnel from environmental units at the in¬ 
dustries Alvis Hagglunds AB (Ericson and Svedlund), Bofors 
Defence AB (Kinell) and Saab AB (Algotsson) were inter¬ 
viewed. According to these informants, these industries give 
some consideration to environmental matters when devel¬ 
oping new products today, mostly by following legal require¬ 
ments. If their customers require more consideration to be 
paid to environmental matters, this has to be indicated in 
the specification of requirements. The industry has some 
knowledge of LCA, but they had not heard about the MECO 
method before. They were interested in knowing more about 
the method, and all of them stressed the need for a simpli¬ 
fied method. Algotsson considers a comprehensive LCA to 
be too complex and time-demanding to perform in current 
industry. Ericson and Svedlund suggest that it would be ad- 
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vantageous if all industries (in the same production field) 
could use the same method. No LCA methods are used regu¬ 
larly within the three industries today, but Saab AB has used 
simplified LCAs in special projects to compare present solu¬ 
tions with alternatives (Algotsson, pers. comm.). At Bofors 
Defence AB, a Master's thesis has been written on an LCA 
of one of their products (Edesgard and Eriksson 1999). 
Bofors Defence AB has bought the EPS system (an LCA 
method, for more information see Steen 1999) and taken 
courses in LCA in order to be prepared if one of their cus¬ 
tomers require an LCA (Kinell, pers. comm.). All interview¬ 
ees were positive toward our suggestions on LCA in the ac¬ 
quisition process and about performing LCAs if this is 
requested and paid for by the customer (Ericson and Sved- 
lund, Kinell, Algotsson, pers. comm.). They are also posi¬ 
tive about cooperating with FMV and SAF if LCAs are to 
be made on reference products, with the restriction that some 
data may not be accessible. 

FMV. FMV takes some environmental matters into consid¬ 
eration today, e.g. by restrictions on chemicals (FMV 2003), 
but without a life-cycle perspective. Some preparatory work 
on use of LCA has been carried out by the environmental 
unit (FMV 1999), but no LCAs have been performed. Wen- 
del (pers. comm.), working with system security, reacts posi¬ 
tively to our suggestion that LCAs be performed on refer¬ 
ence products. He suggests that the responsibility for such 
analysis lies partly with FMV and partly with SAF. It would 
be the responsibility of FMV if stated by legislation, which 
it is not the case today. If it were a requirement from SAF, 
they would have to be prepared to meet the costs of the 
analysis. If LCAs are to be performed during the acquisi¬ 
tion process, Wendel believes that this is preferably done 
during the study or development step, perhaps by working 
groups with members from FMV, SAF and the defence re¬ 
search industries. The environmental unit at FMV has 
shown interest in our suggestions and, in LCAs, especially 
simplified methods. 

SAF. SAF gives some consideration to environmental mat¬ 
ters today. The environmental unit has some knowledge of 
LCA, but they have not used the method. Hull (pers. comm.), 
who works at the order unit at SAF, thinks that it is possible 
to perform LCAs on reference products with some delimita¬ 
tion, since some data are more difficult to trace. Products 
developed a long time ago are controlled by a different leg¬ 
islation. Hull thinks that it can be difficult to perform LCAs 
in the disposal step, because of the long time since produc¬ 
tion of the materiel system. However, he believes that it is 
up to FMV to decide what methods they want to use. Hull 
also suggests that it can be in FMV’s interest to use LCAs to 
verify the environmental work in the acquisition process. If 
the Ministry of Defence were to require that SAF demand 
LCA information on the products to acquire, then SAF would 
demand this from FMV. If LCAs are to be made on only 
some of the products, he thinks that SAF should be included 
in some kind of controlling group. If LCAs are to be made 
on almost all procured products, the responsibility should 
probably be FMVs. 


The Ministry of Defence. Ohlin (pers. comm.), working at 
the military unit at the ministry of defence, points out that 
his answers represent his personal point of view and not 
that of the Ministry, since the Ministry is political. He is 
positive toward the suggestion to perform LCAs on refer¬ 
ence products, with the restriction that it may be expensive. 
He believes that the responsibility for such LCAs should be 
shared between SAF and FMV, but he does not know what 
will be required from SAF and FMV and whether they be¬ 
lieve that it is practicable. If LCAs are made during the ac¬ 
quisition process, it is easiest if this occurs early in the proc¬ 
ess. Difficulties are the costs of such studies. Ohlin does not 
know whose responsibility it should be. 

Summary of findings from the interviews. The general reac¬ 
tion to LCA as a tool in the acquisition process has been 
positive. All interviewees believe that environmental aspects 
should be included early in the acquisition process. There is 
currently limited use and experience of LCA within both 
the defence industry and the authorities and they are con¬ 
cerned about costs for making LCAs. However, the industry 
is positive about performing LCAs or contributing to LCA 
studies, if FMV were to require it. FMV is also positive, but 
indicates that SAF has to require the study. SAF is positive 
about LCA, provided that there is a need for an LCA study. 
If the Ministry of Defence were to require that SAF demand 
LCA information, then SAF would demand this from FMV. 
There is thus a need for an initiative from one or several 
actors to get the ball rolling. The leading actor here could be 
the ministry, but the authorities or the industries could also 
take the initiative. 

Organisational aspects. The Swedish Armed Forces places 
orders at the Swedish Defence Materiel Administration and 
thus has a key role in formulating requirements for the de¬ 
fence materiels. 

It is interesting to note that both SAF and the Ministry of 
Defence deal with acquisition issues with very little interac¬ 
tion from groups working with environmental issues. In or¬ 
der to integrate environmental aspects in general, and life- 
cycle thinking in particular, an integration of the environ¬ 
mental and acquisition parts of the organisations would prob¬ 
ably be necessary. 

5 Discussion 

Procurement in public and non-public organisations has the 
potential to influence product development towards more 
environmentally preferable products. In order not to miss es¬ 
sential aspects, it is important to have a life-cycle perspective. 
We believe that Life Cycle Assessments, simplified or compre¬ 
hensive quantitative ones, are appropriate for this purpose. 
It is advantageous to use internationally accepted methods, 
like LCA, in order to communicate the results with organi¬ 
sations from other countries. Swedish acquisition of defence 
materiel is becoming more and more internationalised. Ac¬ 
quisition in the Swedish defence sector can include the actual 
production process; therefore it is an advantage that LCAs are 
commonly used for environmentally preferable production. 
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Many of the interviewees suggest that environmental mat¬ 
ters should be taken into consideration early in the acquisi¬ 
tion process, since it is easiest to influence the product early 
in the process. Difficulties with our suggestions are for ex¬ 
ample cost, time, knowledge, difficulties of tracing data, and 
the lack of integration of environmental questions into other 
activities of the involved organisations. Environmental con¬ 
siderations with a life-cycle perspective would be facilitated 
if the procuring and environmental units, in this case at FMV, 
SAF and the Swedish Ministry of Defence, could cooperate 
more. Although none of the interviewees work with LCAs 
today, some of them are familiar with the method and stress 
the importance of a simplified approach. The term 'life-cy¬ 
cle' is often used by the actors, and sometimes with a differ¬ 
ent meaning than for LCAs, as discussed above. LCCs are 
used for procurement purposes in Swedish defence today, 
but without including environmental costs. In order to con¬ 
sider the whole life-cycle cost, environmental costs should 
be included when making an LCC analysis. It may be dis¬ 
cussed whether external costs should be included in LCC. 
Reasons to include external costs can be that the company 
wants to take responsibility for society or that there is a risk 
that the costs will be laid on the company because of politi¬ 
cal decisions (i.e. that the external cost will be internalised, 
see for example Rebitzer and Hunkeler 2003). These issues 
need to be studied more in the future. Results from an envi¬ 
ronmentally extended LCC analysis, an LCA and/or an 
MECO analysis should be used when setting environmental 
requirements on materiel procurement. Such results should 
also be used when designing, developing and deciding on 
disposal strategies for defence materiel. 

6 Conclusions 

Methodology recommendations for quantitative, compre¬ 
hensive LCA and simplified LCA have been presented in 
this article, as well as suggestions on how to integrate LCA 
methods in the acquisition process. 

We have identified four areas for the use of LCA in the ac¬ 
quisition process: learning about environmental aspects of 
the product; fulfilling requirements from customers; setting 
environmental requirements; and choosing between alter¬ 
natives. For choosing between alternatives, a quantitative 
LCA should be used, since a quantitative dimension is needed 
in order to compare alternatives. 

We have suggested that the defence sector should work sys¬ 
tematically through different product groups. For each prod¬ 
uct group, quantitative, traditional LCAs or simplified LCAs 
(in this case MECOs) should be performed for reference 
products within each product group. LCAs can also be per¬ 
formed during the actual acquisition process. 

From the interviews it has become clear that the actors in 
the acquisition process think that environmental aspects 
should be included early in the process. The actors are inter¬ 
ested in using LCA methods, but there is a need for an ini¬ 
tiative from one or several of them if the method is to be 
used regularly in the process. An integration of environmental 


and acquisition parts in the controlling and ordering organi¬ 
sations is probably needed in order to integrate environmen¬ 
tal aspects in general and life-cycle thinking in particular. 
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